Six species of the syringophilid mites belonging to the genus Syringophiloidus Kethley, 1970 (Acari, Prostigmata) are recorded from eight avian hosts from USA. Four new species are described and illustrated: S. molothrus sp. nov. from the Brown-headed Cowbird Molothrus ater (Boddaert) (Passeriformes, Icteridae), S. carolae sp. nov. from the Acorn Woodpecker Melanerpes formicivorus (Swainson) (Piciformes, Picidae) and from the Northern Cardinal Cardinalis cardinalis (Linnaeus) (Passeriformes, Cardinalidae), S. sialius sp. nov. from the Western Bluebird Sialia mexicana Swainson (Passeriformes, Turdidae), and S. thryothorus sp. nov. from the Carolina Wren Thryothorus ludovicianus (Latham) (Passeriformes, Troglodytidae). The previously described species S. motacillae Bochkov et Mironov, 1998 is new for USA. Two host species, the American Robin Turdus migratorius Linnaeus (Turdidae) and the Steller's Jay Cyanocitta stelleri (Gmelin) (Passeriformes, Corvidae), are new for S. presentalis Chirov et Kravtsova, 1995. 
Introduction
The mites of the genus Syringophiloidus Kethley, 1970 are small to medium sized syringophilid mites (600-925 µm) inhabiting quills of various types of feathers (primaries, secondaries, great coverts and tail feathers) (Kethley 1970 , Skoracki 2004 . This diverse genus includes 22 named species and four taxa described here, being confined mainly to passeriform birds with two exceptions: Syringophiloidus cypsiuri Fain, Bochkov et Mironov, 2000 described from the African Palm Swift Cypsiurus parvus (Lichtenstein) (Apodiformes, Apodidae) and S. carolae sp. nov. found on the Acorn Woodpecker Melanerpes formicivorus (Swainson) (Piciformes, Picidae) (Fain et al. 2000 , Skoracki 2004 .
Although, members of this genus were reported from all regions of the World, the quill mite fauna of the genus Syringophiloidus of North America is very poorly known, with only four species recorded from this area to this time: S. minor (Berlese, 1887) parasitizing the House Sparrow Passer domesticus (Linnaeus) (Ploceidae); S. seiuri (Clark, 1964) re-dae). In addition, S. motacillae Bochkov et Mironov, 1998 is a new species for USA, and two bird species, the American Robin Turdus migratorius Linnaeus (Turdidae) and the Steller's Jay Cyanocitta stelleri (Gmelin) (Corvidae), are new hosts for S. presentalis Chirov et Kravtsova, 1995. 
Materials and methods
Passerines examined in this study were collected from various localities in California and Texas between the years 2001 and 2005. Feathers were completely removed from each specimen and examined under an Olympus ZSX12 compound microscope using 7-20X magnification. When quill mites were present, the feather was dissected under the microscope and individual mites were removed. Mites mounted for morphological examination were first cleared in lactophenol and then mounted on slides in Hoyer's solution.
Mites were examined using an Olympus BH2 microscope with DIC optics. The nomenclature of idiosomal setae is based on that of Fain (1979) in the version adapted for the family Syringophilidae (Bochkov and Mironov 1998) Grandjean (1944) . Bird taxonomy is that of Dickinson (2003) . The position of each feather on the wing was recorded using the feather nomenclature of Pyle (1997) (Fig. 3) . Chelicerae 90 long. Stylophore 175 long. Idiosoma: Propodonotal shield well sclerotized, not punctated, striae not discernible. All propodonotal setae serrate (Fig. 4) . Length ratio of setae vi:ve 1:2.8. Bases of setae d1 situated slightly anterior to level of sce bases. Hysteronotal shield invisible in middle part, sparsely punctated in posterior part. Bases of setae d2 situated about 2 times closer to l1 than to l2. Setae l1 1.5 times longer than l2. Setae d4 and d5 subequal in length. Two pairs of anal setae present. Paragenital setae pg1 and pg2 subequal in length, both 1.3 times shorter than pg3. Cuticular striations as in Figures 1 and 2 . Legs: Coxal fields densily punctured. Fan-like setae p' and p" of legs III and IV with 7-8 tines (Fig. 5) . Setae tc"III-IV 1.6 times longer than tc'III-IV. Setae cxIII2 2.5 times longer than cxIII1. Lengths Greg Spicer (GSS#1662). All material is deposited at AMU.
Etymology: The name molothrus refers to the generic name of the host.
Differential diagnosis
Syringophiloidus molothrus sp. nov. is morphologically similar to S. tarnii Skoracki et Sikora, 2002 described from the Black-throated Thuet-Thuet Pteroptochos tarnii (King) (Passeriformes, Rhinocryptidae) from Argentina (Skoracki and Sikora 2002) . In both species the females have two pairs of anal setae, each transverse branch of peritremes has 3 relatively long chambers, setae sci are longer than vi and ve, fanlike setae p' and p" has no more than 8 tines, and coxal fields are densely punctured.
This new species is distinguishable from S. tarnii by the following characters: in females of S. molothrus sp. nov., setae vi, ve and sci and remainig propodonotal setae are discernibly serrate, the length ratio of setae vi:ve is 1:2.8, and setae l1 are 1.5 times longer than l2. In females of S. tarnii, setae vi, ve and sci are slightly serrate or smooth and the remaining propodonotal setae are smooth, the length ratio of setae vi:ve is 1:1.3-1.5, and setae l1 and l2 are subequal in the length.
Syringophiloidus carolae sp. nov. (Figs 6-9)
Description (female): Total body length 700 in holotype (645-700 in 4 paratypes). Gnathosoma punctured on ventral side. Each transverse branch of peritremes with 3 long chambers, each longitudinal branch with 8-10 chambers (Fig. 6 ). Chelicerae 135 (135-145) long. Stylophore 170 (165-175) long. Idiosoma: Propodonotal shield well sclerotized, sparsely punctated, striae visible in anterior part of shield. Setae vi, ve and sci slightly serrate, remaining propodonotal setae smooth. Length ratio of setae vi:ve:sci 1:3-3.4:5-6.5. Bases of setae d1 and sce situated at the same transverse level. Hysteronotal shield well sclerotized, punctured in anterior and posterior part. Bases of setae d2 situated 1.5-1.7 times closer to l1 than to l2. Setae l1 1.3-1.6 times longer than l2. Setae d4 and d5 subequal in length. Two pairs of anal setae present. Paragenital setae pg1 and pg2 subequal, both 1.2-1.4 times shorter than pg3. Cuticular striations as in Figures 8 and 9. Legs: Coxal fields sparsely punctured. Fan-like setae p' and p" of legs III and IV with 7-8 tines (Fig. 7) . Setae tc"III-IV about 1.6 times longer than tc'III-IV. Setae cxIII2 3.6-4 times longer than cxIII1. Etymology: This species is named in honor of Carol F. Spicer, the wife of the junior author, in recognition of her support and assistance for the past 30 years. 
Differential diagnosis
This new species is most similar to S. molothrus sp. nov. described above, by the following characters: in both species the females have transverse branch of peritremes with 3 relatively long chambers, setae sci are longer than vi and ve, fanlike setae p' and p" has no more than 8 tines, and setae l1 are longer than l2.
Syringophiloidus carolae sp. nov. is distinguished from S. molothrus sp. nov. by the following characters. In females of S. carolae sp. nov., the ventral side of gnathosoma is sparse punctated, setae vi, ve and sci are slightly serrate and remaining propodonotal setae are smooth, setae ve are 3-3.3 times longer than vi, length of setae ve is 105-130, and the hysteronotal shield is punctured in anterior and posterior part. In females of S. molothrus sp. nov., the ventral side of gnathosoma is densely punctated, all propodonotal setae are discernible serrate, setae ve are 2-2.3 times longer than vi, length of setae ve is 50-70, and the hysteronotal shield is not punctured.
Remarks
Presence of S. carolae sp. nov. on two very distantly related host species seems to be a result of horizontal transfer (host switching) between these hosts. Both, the Acorn Woodpecker and the Northern Cardinal, are permanent residents in oak forests (Probs 1979) .
Syringophiloidus sialius sp. nov. (Figs 10-13)
Description (female): Total body length 750 in holotype (845 in one paratype). Gnathosoma punctured ventrally. Each transverse branch of peritremes with 3 chambers, each longitudinal branch with 11-12 chambers (Fig. 12) Etymology: The name sialius refers to the generic name of the host.
Differential diagnosis
Syringophiloidus sialius sp. nov. is morphologically similar to S. erythrurus Skoracki, 2004 described from the Blue-faced Parrotfinch Erythrura trichroa (Kittlitz) (Estrildidae) (Skoracki 2004) . In both species, the females have two pairs of anal setae, each transverse branch of peritremes has 3 relatively long chambers, setae vi and ve are subequal in the length, and fan-like setae p' and p" has no more than 8 tines.
This new species is distinguishable from S. erythrurus by the following characters: in females of S. sialius sp. nov., the propodonotal shield is punctured, paragenital setae pg1-3 are subequal in the length, coxal fields are densely punctured. In females of S. erythrurus, the propodonotal shield is not punctured, paragenital setae pg2 are twice shorter than pg1 and about 3 times shorter than pg3, coxal fields are sparse punctured or without punctate ornament. (Fig. 14) . Chelicerae 105 (105-110) long. Stylophore 145 (135-145) long. Idiosoma: Propodonotal shield well sclerotized, punctured. Setae vi, ve and sci slightly serrate, remaining propodonotal setae smooth (Fig. 15) . Length ratio of setae vi:ve:sci 1:1.3-1.6:5. Bases of setae d1 situated slightly anterior to level of sce bases. Hysteronotal shield indiscernible. Bases of setae d2 situated 1.7-1.9 times closer to l1 than to l2. Setae l1, d2 and l2 subequal in length. Setae d4 and d5 subequal in length. Two pairs of anal setae present. Paragenital setae pg1 and pg2 subequal, both 1.2-1.4 times shorter than pg3. Cuticular striations as in Figures 17 and 18 . Legs: Coxal fields I and II sparse punctured, III and IV densely punctured. Fan-like setae p' and p" of legs III and IV with 7-8 tines (Fig. 16) . Setae tc"III-IV about 1.5 times longer than tc'III-IV. Setae cxIII2 2.8-3 times longer than cxIII1. h 180, l1 (180), l4 (205), d4 25 (25), d5 25 (25), sc3 25 (25), sc4 25 (25), cxIII1 (30), .
Syringophiloidus thryothorus
Male unknown. Type material: Female holotype and 3 female paratypes from covert and secondary quills (pcovs, scovs, Ls6) of the Carolina Wren Thryothorus ludovicianus (Latham, 1790) (Troglodytidae), USA, Texas, Hood Co., Jones Ranch, 20 April 2005, Coll. Greg Spicer (GSS#1673). All material is deposited at NMNH, except 2 females at AMU.
Etymology: The name thryothorus refers to the generic name of the host.
Differential diagnosis
Syringophiloidus thryothorus sp. nov. is also morphologically similar to S. tarnii Skoracki et Sikora, 2002 . In both species the females have two pairs of anal setae, each transverse branch of peritremes has 3 relatively long chambers, setae sci are longer than vi and ve and fan-like setae p' and p" has no more than 8 tines, propodonotal setae vi, ve and sci are slightly serrate, setae ve are 1.3-1.6 times longer than vi, coxal fields III and IV are densely punctured and hysteronotal setae d2 and l2 are subequal. This new species is distinguishable from S. tarnii by the following characters: in females of S. thryothorus sp. nov., the gnathosoma is sparsely punctured on ventral side, each longitudinal branch of the peritremes has 7 chambers, the length of the stylophore is 135-145, the propodonotal shield is punctured. In females of S. tarnii, the gnathosoma is densely punctured on ventral side, each longitudinal branch of the peritremes has 10-11 chambers, the length of the stylophore is 175-180, the propodonotal shield is not punctured.
Syringophiloidus presentalis Chirov et Kravtsova, 1995
Up to date, this polyxenous species was reported from four passeriform avian hosts: the Common Starling Sturnus vulgaris Linnaeus (Sturnidae) from Kirghizia (Chirov and Kravtsova 1995) , the Eurasian Jay Garrulus glandarius (Linnaeus) (Corvidae) from Russia, the Fieldfare Turdus pilaris (Linnaeus) from Russia (Bochkov and Mironov 1998) (Glowska et al. 2007) . Collecting this species from the American Robin Turdus migratorius Linnaeus and the Steller's Jay Cyanocitta stelleri (Gmelin) are the new host and locality records.
Material examined: One female, 4 nymphs from covert quills (cov2, Rscov) of the American Robin Turdus migratorius Linnaeus, 1766 (Turdidae), USA, California, Madera Co., Sierra National Forest, 2000, Coll. Greg Spicer (GSS#35). Six females, 1 male, 11 nymphs from covert and secondary quills (Rscov, cov1, Ls8) of the same host species, USA, California, Sierra Co., Beartrap Meadow, 24 July 2005, Coll. Greg Spicer (QM2, GSS#1502). Nine females, 6 males, 8 nymphs from secondary quill (Ls5) of the same host species, USA, California, Sierra Co., Beartrap Meadow, 4 August 2005, Coll. Greg Spicer (GSS#1516).
Seven females and 8 nymphs from covert quill (pcovs) of the Steller's Jay Cyanocitta stelleri (Gmelin, 1788) (Corvidae), USA, California, Lake Co., Lake Pillsbury, 11 March 2005, Coll. Greg Spicer (QM1, GSS#1410). All material is deposited at NMNH.
